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> His Infirument T 
al | = ar firſt intcadc4 
&5 for my ownptr 

yate uſe & de- 


light, n or con- 


ceiving it worthy to ſce 


the light : burtbcing fince in- 
formed by others, (well verſt 
in the: Mathematicks) and 

A-.3 finding 


The Preface. 

finding alſo by experience, 

' that ir may prove uſefull for 
© others (and, Bonum quo com- 
munas eo mtlius ) I have per- 
mirted it to launch: into the 
Ocean of cenſure: Howbe- 
it, I preſent it chiefly ro ſuch 
as (in ſome competent man- 
ner) have already acquainetd 
themſelves with the modern 
uſe of Arithmetick, I mean, 
by Legarithms, Decimals,and 
Scales; for, they may beable 


immediarely to apprehend 


the uſe thereof,and that with 
fome pleaſure and delight. 
To other Arithmeticians nor 
acquainted with that kinde 
of Ariificiall Arithmetick, it 
may (ar firſt) ſeeme —_— 
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The Preface. 
what more d:fficulr. Butun- 


' roſuch as arenot ar all verſt 


in Arithmertick, I may obje& 
Plato's Inſcription placed 
over the doore of his Acade- 
mie concerning Geometry 
(including alſo Arithmetick) 
Nemo Geometria ignarus buc 
zngreditor, It profeſſeth to 
render you the term requi- 
redin any queſtion propoun- 
ded, when it will not amount 
to above 100000, thar is, 
when it exceeds not five fi- 
gures or places, and that ir 
will cleerly do, (eſpecially 


. towards the beginning of the 


Scale)when the term or terms 
out of which the ©ueſtiop is 
to be produced , are 74t/onall 

num- 


The Preface, 
pumbers,viz. whenthe term 


' requiredtobeextracted from 


them , will be (preciſely) a 
whole number , withour a 
fraction attending it ; bur 
ywaientheterm or terms given 
' are?rrational numbers, which 
will produce a mixt number, 


conſiſting of a whole part to- 


gether with a fraQion, in that 
caſc ir will repreſent earo you 
nay the whole parc thereof, 
without the broken parc or 
fraction; which defedt{never- 
thelefle) will occaſion no in- 
convenience in tne practiſe 
of this 1nftrument, the broken 
parc of a number of ſuch an 
extentbcing not conitderable 
;n. Queſtions of. ordinary 

,praciiſe, 


The Preface. 


practiſe, as is welt known ro 
all Artiſts - This advertiſe. 
ment I have thought fit ro 
premiſe, leſt it might ſeeme 
ro promiſe more than it can 
perform , and ſo cauſe the 
Pradtitioner to be fruſtrated 
of his expectation. 
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2 LQLudus Mathematics. 


In Naturall er Vulgar Arithmetick, 
the Propoſitions are reſolved by uſing 
the Numbers themſclves, as if 4 were 
given to be_multiplyed by z, we ſay, 
two times four makes 8, the ProduR, 
In .Artificiall Arithmetick, if rhe ſame 
Queſbn were propounded, inſteed of 
4 and 2, we take-their Logarichms ; ſo 
if the Logarithm of 4 (being 0,60206c) # 
be added to the Lagarithm of 2 (being i 
0,301030) their ſumme is 0,903090 F 
which being found in_ the Table of | 
Logarithms, is the Logarithm of 8, the | 
Produ&, as before, Howbeit here, in 
the uſe of this Inſtrument we necd not 
Mulriply or Divide, Adde ar Subſtra&, 
which for the-moſt part perplex and 
diſcourage the PraQirioner, bur.by rhe 
motion of certain Cheſle-men (fitted 
for thar purpoſe) -we perform with} 
pleaſure and delight , the hardeſt Pro-J 
poſitions of Arichmetick and Geometryſ 
withour charging the minde or memory & 
with any thing, which may ſeeme bur- V 
thenſome or diſtaſtfull, . Inj 


) */ s t Id 
11. This Infty::ment 3s twofold, Nu _ 


111, Th# *./ 


merical or Trigonometricall, 
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III, The Numericall Table of Pro- 
| portion 25 an Infirument, by help whereof, 
' N aud of certain moveable Cheſſe-men , all 
| Puefticns . Arithmeticall and Geomet6- 
* [call (performed by Multiplication, Di- 
p viſion, 87 the Golden Rule, and wor Tri- 
gonometricall) together with mean Pro-- 
y porttonals, & the Extrattion of the Roots 
) of all Square-numbers under 11 places, 
'S rd of all Cube-numbers under 16 pla- 
"7 Fes, is well in mixt and broken, as 
\ 4» whole numbers (when the term requi- 
. fed exceeds not Ioeooo) are with great 
 Jaſc and exatineſſe Reſolved, For we 
1" fntend not here to meddle with any 
&, ueſtions, thar are performed by the 
= Dottrine of Triangles, referring them 
mb be handle inthe wſc of the Tablc 
.# Proportion Trigonomerricall, _ 
mi} 1V. Of the Numerical Table of Pro- 
FO ati078 theſe things offer themſelves to 
cn confidered, viz. The Deſcription and 
no! pftruttion, or the Uſe. P 
burly, For the more plain deſcribing of 
s Inſtrument, it may be ſaid to conſiſt 
N#F} two parts, viz. The Body of the Ta- 
Th# #8/etf aud ſubſtantdall part, or the 
pt 5: | B 2 Ap-. 
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4 Ludus Mathemaiicus, 
Appendants and Circumftantiall part 
thereof. , 
VI. The Bodie of the Table ir ſelf is 
' a'Scale of uneguall parts broken off in- 
to Frattions, and hercajler (for diſtin- 
ftion ſake} called the Scale of Numbers, 
This Scale is nothing elſe bur a line } | 
of Numbers broken off into 36 fraQti- F , 
ons or equal parts; Now whata line || x. 
of Numbers is, hath been heretofore } , 
ranghr by Mr. Gumer in his Book of the } g 
Croſſe-ſtaffe,and is well enough known Fn 
to all modern Aartiſts, "i 
VII. 4' Fradtion of the Scale off .« 
Numbers is an equall part of the ſame} ,, 
Scale, confsting of Lines, Spaces, an 
Diviſions 2 Sothis Scale is broken O 
or divided into thirty fix of thoſe equal 
E- 1] | parts or' fractions, mnumbred at theig ; 
138 right efds by x,2, 3,&c.to 36, of whic _- 
E the part ſigned at the left end thereof... 
q.- | by 108 is the firſt Frattion, thatſigneſ ,,.. 
jÞ by 107, is the ſecond, &c, i wy 
VIT1, Each of theſe Frattions col pac. 


BÞ fiſts of three lines and Iwo ſpaces : iq 
the pricked line which you finde plac 
under each FraRion, is net to be tak 


\o 
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as any part thereof, but hath another 
ar as ſhall be declared in the proper 
ace, | | | 
IX. Theſe Fraftions, together with 
their Lines and Spaces muſt be underftood 
to joyn reſpettively one ta another, in 
ſuch ſort that the whole Scale of Num- 


; bers may be concetved to be one entire 
and continued Line : For Example. 'The 


right en4 of the firſt Fration marked 
by r 4, muſt be conceived to joyn with 
the left end of the ſecond. Fra&ion, 
figned by 107, and the right end of the 
ſecond FraQion, marked by z\B, muſt 
be underſtood to joyn with the left end 
of the third FraQion, noted by 114: 
And ſoconſequently of rhe reſt incheir 
order: ſo that che whole Scale of Num- 
bers, beginning ar the left end of rhe . 
firſt Fraction (figned by roo) and end- 
ing artthe right end of rhe aft FraQion 
(noted by 3s F,) muſt be conceived to 
be one intire and continued: line, as a- 
ſorcſaid 3 And therefore- (by farther 
conſequence) in mounting upwardsthe 


leſrend of rhe laſt FraQion, ſigned by 


(4939, muſt be alſo conceived z>, joyie 


B.3 _ with 


6 Luan Nathematicns,” 
with the right end of that aboye it, 

. 'FGgned by 35 E, and fo of the reſt; in 
aſcending upwards, untill you monnt 
ro the beginning of the Scale. - 

X, The inttre Scale of Numbers is : 
firſt divided into a thouſand uncquall | | 
parts, which are hereafter called Hun- || | 

I 
P 


dreds,. and diſtinguiſhed by having three | 
fgures placed at the beginning of each | 
of them: ſo 100 (at the beginning of &| - 
the Scale)-are the figures of the. firſt 
Hundred ; 101, of the ſecond Hun- 
deed ; 102, of the third Hundred; 163) || ,; 
of rhe fourth Hundred; &c. | co 
X1, Each of theſe Huadreds are a-y__ 
gain ſub-divided into ten other unequal Pi 
parts, hereafter called Tenths ; and each 
Tenth alſo ſuppoſed to be again divided þ 
:nto ten other parts, called Units :. For 
the diſtances between the Tenths being 
ſmall, they will nor. admir any. real, 
diviſion of the ſame Tenths into ren 0-|7. 4 
ther parts: And therefore you are tof . 
ſuppoſe them to be ſo divided ; and 
hereafter when you ſhall have occaſionf}, ; 
ro uſe thoſe parrs, youare to gueſle ary, _ 
rhe, as to direR your eye to the =_ 


part 
dle | 
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» | dleof them, when you are totake five 
N 3 of theſe Units ; and ſomewhat beyoffd 
Tj the middle, when fix of them are pro- 
. | ponnded, &c, Howbeir, becauſe at 
# || the beginning of the Scale of Num- 
tl bers the diſtance of the Tenths are 
F- || large,thar you cannor readily (in man- 
J ner aforeſaid) gueile at the Units com- 


ch | prehended betwixr them, I have cauſed , 
of | char diſtance upon the firſt fax Frations 
i Þ ©o be divided into-five parts, cach part 


**- repreſenting two. Units; and from 
'3> | thence upon the fix FraQtions next after 
following into two parts, each part re- 
preſenting five Units; In the mean 
rime, diſtinguiſhing the Tenths com- 
prehended betwixt every two hundreds 
by ſharp points rifing from, the middle 
line of the Scale into the uppermoſt 
or, ſpace thereof, and upon all the reſt of. 
_ Scale, leaving the Units to be guel- 
N O-Ifed at, as aforeſaid, 
- tO] XII. Todeſcribe the Hundreds and 
androvths upon the Scale of Numbers; Ha- 
ſion ing firſt prepared a Scale of too equal 
e Mars, containing in length the hundred 
nid-Lart of the whole intended Scale of Num- 
dic | B 4 bers 
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bers (which Scale of equall parts muſt 
be ſuppoſed to be divided into 1000 e- 
guall parts, the diſtance be:wixt each 
hundrel part thereof being ſuppoſed ta 
be divided into ten parts) repair to. the 
Table of Logarithmes , and therein ob- | 
ſerving the firſt five figures of the Loga- 
rithme of 1001, beſides the Charadteri- 
ftique or Index (viz, 00043) take with | 
your compaſſes the diſtance from the be: 
ginning of your Scale of equall parts to | 
the ſaid 43 ; this done, if you applie that | 
extent of the compaſſes towards the night | 
hand from the begin»ing of your intcuded 
Scale of Numbers, the moveable point of | 
the compaſſes will fall upon the firſt tenth | 
of that” Scale : In like manner , by the} 
firſt five figures of the Logarithme of 
L002, beſides the Index (viz, coo86) | 
you may mark out the ſecond tenth of the 
ſame Scale, and. ſo conſequently all the 
reſt intheir due order, | 
Example, If it were propounded to 
make a Scale of Numbers equall to 
this whereof we treat; this Scale be- 
ing intirely raken together , as. once 


continued .Scale , according to rhe 
| ninth 


Ludus Mathematicus. ” 9 
ninth Rule aforegoing) it conteins"in | 
length 75 feer, which amount to goo 


E Inches whereof the hundred part !s 


nine Inches; wherefore, having pre- 


$ pared a'Scale nine Inches long, as is 

| above direRed,l rake off with my com- 
{ paſſes the parts 43, which extent being 
7 applied from the beginning of the | 


_ Scale of Numbers towards the right 


hand, the moveable point will fall up- : 


q on the firſt renrh of rhe firſt hundred of 
1 thar Scale, juſt under the letrer Z ; fo 
J likewiſe if I again take off upon rhe 
| Scale of cquall parrs the figures 86, 
{ and apply them from the beginning of 
{ the Scale of Numbers, as before ; that 
J extent will mark our the ſecond tenth 


of the ſame. Hundred juſt under the 


| letter X, In like, manner alſo may you 


proceed, untill you haye deſcribed all 
the di viſions of the Scale of Numbers, 
as you ſee here drawn upon this In- 

ſtrumentr.. 5 OY 
This may, ſuffice to have ſpoken 'of 
che ſabſtantiall part, or Body'of rhe 
Table ir ſelfe ; in the next place. fol- 
lowesthe circumſtantiall parr, of Ap- 
"x pendanws 
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the Alphabets and Letters were placed it 


X III, The Appendants of the Table 
are either externall, and placed without | 
it; or internall, and placed withiait, | 

X'1 V. .Thoſe placed without it are 
either ſo placed at the top abovet, or on 
each fide thereof, viz, at the ends of the 


Frattions.. | 
X V. The Appendant placed at the top 


. above it is the whole length of the Table| 


divided into 36 equall paris, numbered | 
by 1,2, 3, &c. to 36, and ſigned by ſix 


Alphabets, each of them conſiſting of ſix |} ; 


letters, viz, A, B,C,D,E, and F,. And, 
all theſe Alphabets taken together, are 
bereafter ( for diſtin#3on. ſake } called 
the Top-rank of Alphabets. . U- 

X V1. Thetwo ends of this Top-rank| 
oughe to be conceived to joyn mterchan- 
gably to each other, inlike manner as if 


a Circle, | 
For Example ; If B inthe fourth Al - 


phaber were propounded, and I were to}; 
- account from that ierter four Alpha- 


bers and three letrers towards the right 
hand ; The. lexter A inthe fift Alpha-| 


ber | 


Ludus Mathematicus. 11 


| bet makes one Alphaber, and 4 in the 


fixt Alphaber is the ſecond Alphaber ; 


bur now becauſe in proceeding to ac- 


x count another Alphabet, I ſhall go be- 


yond the right end of the line; forrk.e 
third Alphaber 1 take 4 in the firſt Al- 


J phabet; and for the fourth I rake A in 


q the ſecond Alphaber; and ſo have I 


"Jeach fide af the Table, are jo placed on 


I all the four Alphabers demanded: And 
J rhen -I account three letrers from the 
5 laſt 4 raken, which leads me to the Jer- 


rer D in the ſaid ſecond Alphabet, be- 


Jing the letter required. In like man- 
ner, if ] were to proceed towards the 
| lefr hand, and C in the ſecond Alpha- 
1 ber were the term given, from whence 
11 am to accountyhree Alphabets and 
{five letters; D in thefirſt Alphabet is 


the firſt Letter in that account, D in 
he laſt Alphaber is the ſecond, and D 
in the fift Alphaber is the third ; from 
which if I accounrfive letters the ſame 
way, viz, towards the lefrhand, at laſt 


{1 ſhall fall upon E in the fourth Alpha- 


bet, which is the letter required, 
XVII. The Appendams placed 0% 


4-1 - 


12 * Lndus Mathematicus. 
the right hand, or on theleſt. 

XVIII. That placed on the right 
hand is another lihe. rank of Alphabets, 
which ts hereafter called the ſide-rank of | 
Alphabets, 

XI X. The two end} alſo of this 
fide-rank ought to be conceived to joyne 
interchangably to each other, as thoſe of 
the top-rank, 

For Example, If D in the third Al- 
phaber were propounded, and it be | 
demanded from thence to account 
- downwards five Alphabets and four let- 
res ; deſcending downwards, I finde 
Ein the fourth Alphaber to be the firſt ; 
C in the fifth, the ſecond; C in the 
ixrth \therhird; and then C ''n the fiſt 
Alphaber i is the fourth; and C in the 
fecond Alphabet is the ffth ; from 
whence if I account fatleets.. at laſt 
I fallupon A in the third Alphaber, 
- which is the lerrer required ; ſo like- | 
wiſe if E -in-the' ſecond Alphaber be 
giyen, and it be required ro ACCount 
upwards four Alphabets and three ler- 
cers 3, firſt, F in the firſt Alphaber is the 
Kft; Fin the laſt Alphaber is the a 

CON 


Ludus Mathematicus. 13 
cond; F in the fifth \\Iphaber is the 
third; "and Fin the fourth is che fourth; 
from wheas © accounr” thiee Letrers 
upwards, which guides me to the let- 
rer C,, inthe ſaid fourth Alphaber, be- 
ing the letter defired. 

X X, The Appcadam placed on the 
left hand is,no*hing elſe but a rank of 
Numbets, expreſſing the three figures of 
the firſt Hundred of every Fraftion ve- 
ſpeft:vely, and ſerverhfor the more rea- 
die finding out of. numbers upon the 
Scale, as thall be more cleaaly' raught 
hereafter. JL 

XX 1. The Interwal appendents placed 
within the Table ave ether Alphabets or 
Parallels : The. Alphabets are nothing 
elſe but the. top-rank of Alphabets teu 
times repeated inthe body of the Table: 
The Parallels are certain pricked lines, 
which croſſe one_another at tight angles, 
and are etther Perpendicutars or Tranſ- 
VEi {7 als. 

.X X11, The Perpendiculais are prick- 
ed lines drawn downwards through the 


| Bodie of the Table from every diviſion 


of the top-rank of Alphabets, _ 


14 Ludus Mathematicus. 


X XIII, The ſpaces. comprebended 
berwirt every twe perpendiculats are 
called Intervals, EE 

XX1LV. The Tranſverſals are alſo 
pricked lines drawn under the lop-rank, 
and likewiſe under every Fraftion te- 
ſpefirvely, wher cofthat placed under the 
top-ranh u called the Chief Tranſverſall: 
And eachof thoſe Tranſverſals placed 
under the FraQtions reſpeRively , is 
termed the Tranſverſall of the Fratti- 
on, under which it is ſo placed; and 
therefSre the right end of each of them 
isto be conceived to joyn with the left 
of the nextunderit; as alſo the lefr 
end of. each of them to joyn with the 
right end-of that next above it : In 
like manner,asrthe Fra ions ate ſaid to 
do inthe ninth Rule afuregoing. 

X XV. Theparts of the Tranſverſals 
comprehcnded in the Inervals betwixt 
every rwo of the Perpendiculars are by 
points divided inte fix equall parts, cal- 
ted Digits, and each of thoſe ſix parts 
are again ſuppoſed to be ſub-divided mto 
fx other equall parts, termed Minimes. 
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CHAP, II. 


Numeration upon the Scale 


of Numbers, . 


I. iT Hus far the deſcription 'and con- 

' truttion of this Inſtrument ; the 

«ſe followes, which conſiſts in Numera- 
tron and Application, be 

II. Numeration upon the Table teach- 

&th bow to finde out numbers, and diſco- 

ver diſtances thereupon; and it is per- 


formed either upon the Scale of Numbers, 


or upon the Alphabets and Tranſver- 


ſals. 


III, Numeration upen the Scale 'of 
Numbers is to finde thereupon any num- 
ber propounded, or.any point thereof be- 
ing aſſigned, to diſcover the figures or 


number repreſented at that poizt, 


IV. If a number conſiſting of five 
Places or more bt Yiven, to finde the point 
«pon the Table, where that numbev 75 ve- 
preſented; proceed thus : Firſt, finde 

amongſt 
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amongſt the numbers placed at ihe left 
ends of the Fraftions the three firſt fi- 
gures of the number given, 07 if you can- 
aot find the three figures cxattly, take 
that niber among th'm,which being leſs, 
cometh neereſt unto them; this done, up- 
67. that Fraftion make ſearch jor the 
Hundred, which begins with thoſe three 
firſt feures of the number propoundcd, 
and forthe fourth figure count ſo maily 
Tenths of that hundred, for the fifth fi 
gure ſo many Units of the tenth laſt teken; 
all this performed,that place is the pornt at 
which the nuber propounded is repreſented. 
. Example, let 11422 be the number 
given to be found upon the Scale of 
Numbers ; here 114, the three firſt h- 
gures thereof are found, at the left end 
of the third FraQtion, which leads me 
ro. the firſt hundred of that Fra&ion, 
. igned by the ſame figures ; rhen for 2, 
the fourth figure of the number given,I 
count.z tenths fro the beginning of thar 
.hundred, w** bronxkgme to the fecond 
renth of that hundred: & for 2, the laſt 
figure of the number given, I count z 


»unirs of the tenth laſt raken, which * 


leads 
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' leadsme to the-poinr of the Scale of 


Numbers placed juſt above the lerrer- 
q, which point is the place where the 
number propounded is repreſented up- 
on the {ame Scale: ſo likewiſe, if the 
number given did:conſift of more plas» 
ces than five, 'ir would be repreſenred 
at the ſame point, as 11422004500, or 
1142212974 are alſo there repreſented: 
Bur if the number given were 32292, 
becanſgI cannot finde exattly the three. 
firſt figures thereof art the left ends of 
the. tggQions, as before, 'I rake: fr7, 
which being !efe, comes neereft unco 
them, and guides me to the 19 FraQtion. 
upon which finding rhe three firſt fi-. 


_ gures of the number given: atthe fixth 


hundred thereof, 1 cake choſe three f1- 
gures to be there repreſented, and pro- 
ceeding, as before, I finde rhe laſt num- 
ber given to be repraſented upon'that 


' 19 FraQtion at the.point placed juſt a- 


boye the letter g, Again, if the number 
propounded .. wer 32205, you ſhall 
tinde ir repreſented-up2n rhe ſame 19 
FraQtion-juſt abovethe letter y, for (in 
rhis caſe) there being a cyphcr in the 

| place 
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place of tenths, notenth is to be raken 


1n the diſcovery of that or the like num- 
ber upon rhe Scale, 


V. If @ number confifting of four | 


Pplaces,. er (over and beſides the four pla- 


ces) —_— a cipher in the fifth place, be- 


Propounded, it may be diſcovered upon 
the Scale in ike manner as the firft four 
Pats oat found ouk by the laſt Rule : So 


if 1142, or 1142cc600 were given, 


they would be both repreſented upon 
the third FraRion at the ſecond tenth 
of the firſt hundred , as beforgy and 
SOR or 322905321 were given 
they would be found upon the 19 Fra- 


Rion art the ninth renth of the ſixr hun- | 


dred of that FraQion.. 

V-I. If a number. conſiſting, of three 
places, 07 (beſdes the three places) ba- 
vine ciphers inthe foutth and fifth places 
thereof, were propounded, ut is repreſent- 
ed at the hundred, ftened by the ſame three 
figures : $O114,0r7-I 1400, or I1400c00 
or 114035321.are allrepreſented at the 
fiſt hundred upon the third Fration; 
and 322, 00r.322000, Or 32200273 ate 
found art the fixth hundred of the 19 
Fraftion. . VII, 


> 
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VII. If. a number confifting of two 
places, .or {beſides the rwo places) hauin 
ciphers in the thi;d , fourth, or fifth 
places thereof were propounded, it is re- 
preſented at the hundred , which bath 
thoſe two figures and a cipher annexed 
unto them : So if 13, or I3000, or 
1309Co, Or 1390 000, Or 130007 34 Were 
giveth they are all repreſented ar riie 

rſt hundred of the fifth FraRion, 

VIIL..If 4 number of one fegrere or 
place, or (beſides that one place) having 
ciphers ix the ſecond, third, fourth, or 
fit places thereof, were given, it would 
be repreſented at the hundred, which is 
ſigned by that one figure, and two ciphers 
annexed untou: Soif I, or 16, or 100 
Or: I000, Or T0000, or 100000, Or 
I0002426, &c, were aſltgned, they 
would be all repreſented ar the begin- 
ning of the Scale, ſigned by roo : fo 
likewiſe if 3; or 30, or 300, or 3000, or 
30000, Or 300000, Op 30200342 WEIE 
propounded, rhey would be found at 
the fourth hundred of the 19 Fra&ion, 
&c. 
I X. when the number propounded is 


A mixt, 


— - - » —— — ns —_ 
— —  —Im_ -- —— — — —— 


20 Ludus Mathematicas. 
mixt, reduce the broken part thereof to' 2 


Decimall Feafiion, and then finde the 
whole upon the Scal-, as if it wire 4 
whole number + $0, 3 being g:ven,and 
the broken part thereof (v3, 3) redu- 


ced to a jzec:mall, viz, 75 ; the intire 
number given after ſuch redu8ion will 


be found 5.75, which tis repreſented ar 


rhe 13 hundred ofthe 25 Fration : In 
fike manner, 12 /, 13 5.5 d, being pro- 
pounded, and 13s. 5d, ( the broken 
part thereof) reduced to the Decimall 
6798, that intire n1mber will ſtand 
thus, 12.678, which is repreſented at 
che ſeyenth renrh of rhe fife Las of 
the fourth Fraftion, 

The grzat uſe and benchr of reducing 
ordinary broken numbers to Decimal s 
is now ſo commonly known to moſt Ar- 
riſts, that I conceive it not neceilary 
here to inſiſt long thereupon: Only [1 
will here inſert certain Tabular Scales, 


which may ſerve for the ready redu&i-' 


on of comp>1nd Fractions (vit of 
Monty, wetght, Meraſurc, and Time, 
which uſually incumber th2 Prairio- 

n'r) 
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ner) to Dreerrals, 
pon theſe Tabular Scales you ſhall 
fin-le tie compound Fractions deſcri- 
bed in the upper Scales thereof, and in 
the lower ther reſp Eive Decimals ; 
the firſt of them {being broken into 
ren equall paits or Fradt:ons) reducerh 
the Frattions of Arr y & Troy-weght, 
the Integers ther. of beivrg a pound 
ficrling for Mon-y, and an ounce Troy 
for Troy-wiaght ; The lecond (broken 
off into two Fra&ions onely) reduccth 
Av9dup0i7 Great we ght ; The third 
Avoirdupoi, Livle we.ght, and all o- 
ther meaſures or weights, which divide 
rheniſelves into haives, quarters, &c, 
And the fourth is made tor the redu&i- 
on of Time, Dozens, and Inches: fo 
upon the faſt Tabular Scale the Deci- 
ma!lof 85,34, 34. is .4156; and rhe 
Decimall of nine peny weight and ſe- 
ven grains is ,q4646, Alſo upon the ſe- 
cond, rhe Decimall of 3 quarters of C. 
8/þ. and 7 ozzces is $25, The like re- 
auction may alfo be made upon rhe 0- 
ther two Tabular Scales, according ro 
their ſeverall and reſpective —_ 
' OW-=- 
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Howbeu, if you pleaſe yer to have a 
more compendious way for the redu- 
Rion of the FraRions of Money and 
Troy-wertght, you may do it by-the firſt 
cf the double Scales, drawn artthe left 
end of the Table of Proportion, by 
which pence and farthings (for money) 
and grains and half grains (fer Troy- 
weight) may be readily reduced ; there 
being no great difficulty in reducing 
ſhillings and peny-weights to Deci- 
mals, as is well known to all ſuch as 
are comperently acquainted with the 
natire -of Fraions, The other little 
Scales there alſo placed (being for A 
voirdupoiz weight and Time) give you 
the Decimall of one quarter, which is 
to be added to rhe Decimals of one 
quarter (v7, 25) or of two quarters 


(viz, 50) or of threequarters(vi3.75 ) 


as the queſtion may be propounded, 

X, ben the term fropounded & 4 
Fraftion or broken number, conve/tit to 
« Decimall, and then findeit upon the 
Scale of Numbers, ns if it were a whele 
number : So 7 or 25 is found at the 


Gxt hundred of the 15 Fradion, _ 
Fo 5 
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$5.3 4,34,0r 4156 at the ſixth renth 
of the ſeventh hundred of the 23 


: Fracion. 


XI. when a point upon the Scale of 
Numbeis ws aſſigned, to finde out the 


' number repreſented by that point,. (nu+#t 
” therules aforegsing,onſo ſhall you diſco- 
: wverthe aumber or figures you look for, So 


if the point q were given upon the 
third Fraction, the number or figures 
repreſented by it will be found 11423 : 
Alſo ifthe point g were aſſigned upon 
the 19 Fraction, the number or figures 
repreſented by it are 32292, as appears 
by the two examples of the fourrh Rule 
atoregoing, The like alſo may be ſaid 
of al] che other examples above in this 


| Chaprer produced : 


CHAP 
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_ CHAP, 111, 
Numtration wpon the Alpha- 
bets and T ranſuerſals, 


Mm 9h © Mme my A wo ms 


I, A} wmcration upon the Alphabets 

and Tranſuerſals, teacheth how 
to diſcover ciſtances betwixr points or 
termes aſſigned thereupon, 

IT, Three letters in either rank 8f Al- 
phabets being propounded , to finde a 
fourth, which ſhall bear like diſtance 
from the third, that the ſecond bears from 
the firſt; procecd thus, Count the intire 
Alphabets and Letters, which are inter- 
cepred betwixt the letters of the firſt and 
ſecond rermes, then {rom the letber of the 
third term account as many intire Alpha- 
bets and Letiers the fame way; that 

_ done, theletter placed near beyond the laſt 
letter ſo accounted, ts the letter required, 

Example. In the top-rank of Alpha- 
bers let E inthe firſt Alphaber, A in the | 
third, and B in the fourth $c given: In 

this - 


—_ 


> wy 
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| this caſe I place three peinted Cheſle- 
* men in the Chief Tranſverſal , wiz, 
Zone under E, another under A, and a 
Zthird under B; This done, and I find- 
Zing one Alphaber and one lerter be- 


ek 
DO” 
ts 
p 
3s 
3 
; 
A 


i- EFrwaxt the two firſt termes E and A, and 
8 accounting the like from Bin the fourth 

Z Alphabet towards the right hand, at 

1s {laſt Ifallupon D in the fift Alphaber, 
» \Jwhich is the letter required , where 
. 21 alfo place another pointed Cheſle- 
0 Jman: SoifC in the third Alphaber, 
,;_ 3Din the fift, and B inthe fixrt be pro- 
; , {pounded, Cinthe ſecond Alphaber will 
Ds ibe the fourrh term you look for, accor- 
 Jdingtathe 16ruleof the firſt Chapter, 

7" Again, if Finthe fift Alphaber, C in 
#* fIthethird, and D inthe firſt be given : 
= Yn this caſe, working towards the left 
A thand, the fourth rerm will be A in the 
the Fike Alphabet: likewiſe if Binthethird 
,,, Alphaberberhe firſtrerm, Din the firſt 
. # fbe the ſecond, and C in the fourth he 
| if the third term, the- fourth rerm will be 
Ks inthe ſecond Alphaber, &c,Afﬀer the 

+. Fame manner, in the ſide-rank-of Al- © 
in Phabers thyee letters being given, 2 

his - C four Þ 
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fourth may be diſcovered by this Rule Þ 
and the 19 Rule of the firſt Chaprer, 
which being plain, I omit to exempli- 
ke: And in all theſe Caſes and the 
like, ir mattercth not whether you ace | 
count the Alphabets and letrers from | 
the firſt rerm to the ſecond, or to the - 
third; as in the laſt example, if I ac-* 
count an Alphaber from the firſt term! 
ro the third rowards the_right hand, f 


KS Ad 
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and then the like from the ſecond term 
the ſame way, the fourth term will then | 
alfo fallar E inthe ſecond Alphaber, © 
as before : The like experiment you ; 
ſhall alſo find in the fide-rank, &c, In' 
like manner, if twe letters were given, 7 
and ir be deſired ro finde a third, which 
may bear like diſtance fromthe ſecond 
that the ſecond bears from the firſt ; In 
this caſe alſo. count as many Jetters} 
from the ſecond towards. the third, as 
you find intercepted berwixt. the firſt 
and the: ſecond, and ſo ſhall you like- 
wiſe have your deſire, For example, if 
E in the firſt Alphaber, and 4 in the 
third were given, . the third:Jerter wil 


fall tobe C in the fourth Co 
F C 


| 


1 


| 
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The like experiment may be alſo 
acted upon the fide rank, as may 
plainly appear without further inſtru- . 
&ion. 


II1. when three points are aſſigned 
upon the Chief tranſuerſal, to finde 
out a fourth , which may bear the like 
diſtance from the third, that the ſecond 
beares from tbe firſt, proceed thus; 
Having placed (as before) a Cheſſeman 
at each of the points given, and (bythe 
Rul? ajoregoing ) found the letter un- 
aer which the jourth term ws likely to 
fall , and there alſo placed another 
Chſſeman, as before ; draw back that- 
laſt Cieſſeman quite thorow the laſt 
letter ſo counted, and place it upon the 
perpendicular, where that laſt letter 
begins ;, this done, obſerve how mauy 
zntire digits ave comprehended betwixt 
the firſt given point , axd the next 
perpendicular towards the ſecond 
point, as alſo how many ſuch digits 
are contained betwixt the ſecond given 
point, and the next perpendicular to- 
wats the firſt given point, and to theſe 

C2 arde 
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adde the inive digits that are found be- 
twixt the third given point, and the next 


perpeadicular towards the ſame hand,ac-- 


cording to whichthe digits of the ſecond 
pornt were taken off, All this performed, 
zf you adde all theſe three numbers of 
aligits together, and according to that 
aggregate advance the laſt Cheſſeman for- 
ward again, and proceed in like manner 
with the Minimcs, as before with the di- 
gs, advancing alſo that Cheſſeman jor- 
wad, according to the aggregate of the 
Minimes, ove/ and above the digits ſa 
jound,you will at laſt jall uponthe fourth 
point required, 

Example, Admir the firſt point or 
rerm to be given ar four digits, and four 
Minimes of the third letrer in the firſt 
Alphaber (being C) vix, at a; the ſe- 


cond at four digits and four Minimes of 
tae laſt letter in the ſecond Alphaber ; 


(being F) viz, arb; and the third ar 
four digits and four Minimes of the 
third letter in the fourth Alphaber 
(being C) vix, at c, and ler it be deſired 
to findea fourth point,which ſhall bear 


like diſtance from & , thar b bears 
from 
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from a, Here, by the rule aforegoing, 
I finde F in the fift Alphaber to be the 
letter where the Cheſſeman of the term 
inquired will reſt, and therefore(accor- 
ding to this Rule) draw it back and ſer 
xt upon the 29 perpendicular,,viz,at rhe 
beginning of the laſt of the incire letters 
me done, I obſerye one 
intire digit betwiztthe point a, and the 
nezt perpendicular towards b,ſfigned by 
4,and four digits betwixt b,and the next 
perpendicular towards a, ſigned by 12, 
theſe being added togerher make five, 
unto which I alſo adgde four for the 
number of intire digits contained be- 
twixt c,and the perpendicular figned by 
21,all rheſe added together make nine, 
according to which I adyance the Cheſ- 
man of = fourth point or term (from 
the perpendicular 2g, where I laſt pla- 
ced it) ro the letrer e, ro the end there 
may be nine intire digits comprehended 
berwixr it and the place from whence L 
rooke it : Laſtly, haying obſerved two 
minimes at 4, four ninimes at b, and 
four likewiſe at c, and added them to- 
gether , their ſunzme is ten, according 
C3 ro 
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to which Iyer again advance the fourth 
Cheſlcman ten minimes forward; and 
fo ar laſt the point or term required 
will be found to reſide atthe point d ; 
ſo likewiſe, if 4 were the firſt rerm, c 
the ſecond; and b the third, the fourth 
term would fall at a; alſo if b were the 
firſt, c the ſecond, and d the third, 
the fourth term would then alſo fall at 
a, by going beyond the line, according 
to the 16 Rule of the firſt Chapter be- 
fore-cired. Again, if c were the fiſt, 
b the ſecond,and a the third, the fourth 


xerm would be found ar d, &c, And | 
Here nare, that the demonſtration of | 
this Rule may be produced from the | 


natare and properties of Arithmeticall 
Proportion, which (for brevitie ſake)1 
leave to the further ſcrutinie of the 
Practitioner: In ſome caſes alſo the 
firſt and ſecond termes will fall our ro 
be ſo neer together, that you may 
eaſily diſcover the like diſtance be- 
twixt the third and fourth -rermes 
upon view, without any farther trou- 
ble, 
i V. What hath been bere (by the two 
laft 
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laſt Rules) praiſed upon'the top-rank 
of Alphabets ( with the Tranſuer/ſals, 
Digits and Minimes thereunto belong - 
ing) may be lhewiſe performed by the 
Alphabets repeated threugh the body of 
the Table, and their reſpedtive Tranſ- 


2 wverſals, Digits and Minimes placed un- 


der the Fraftions : And that, albeat the 
termes or points gruen are propounded up- 
07 ſeverall Tranſverſals; ſo as the 
Tranſuerſall, upon which the fourth 


term will fall, be alſo aſſigned. 


Example, Let the firſt rerm be given 


| upon the rranſyerſal of rhe fift Fra- 


&icn ar four digits and four minimes 
of the third Interyal, ſigned by C, 
vix, at the point. f,. and the fecond 
rerm upon- the tranſverſal of the 19 
Fra&ion at four digits and four mini- 
mesof rhe rwelfth Interval, ſigned by 


1 F, viz, at the pointg. And the ts 
7 upon the tranſverſal of the 10 Frafti-* þ 
en at fourdigits and four minimes of >: .- & 


the 21 Interval, ſigned by C, vi3, ar the 
point h, and let the demand be to find 
2 4th, pointupon rhe rranfyerſal of rhe 
24 Fraction, which may bear ſuch like 

4 diſtance 
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diſtance from rhe third peinr given, as# 


the ſecond beares from the firſt, 


Here firſt of all, having placed art each ? 
of theterms given a pointed Cheſlman, 
 Ifinde (as in the firſt example of rhe 
laſt Rule) eighr Intervals, (or rather 
one Alphabet and two letters) to be in- 
tetcepted berwixe rhe firſt and ſecond © 


termes, and therefore accounting as | 
many (towards the ſame hand) from :* 
che third term, I find the fourrh term ro | 
be likely ro fall upon the Tranſyerſal 
of rhe ſaid 24 FraQtion in the 3o Inte r- | 
yal, ſigned by F; where having pla- 
ced another pointed Chefteman,l bring - 
it back to the beginning of the laſt ac- 
counted Jetter, and then proceeding * 
with the digits and Minimes of the 
terms propounded, and adyancing that |, 
fourth Chefleman accordingly (as in 7% 
the firſt example of the laſt Rule) ar ? 
tft I diſcover the fourth rerm required ! 
to fxllupon the Tranſyerſal of the 24 
Fra&ion at 4 digits and 4 Minimes of | 
the ſaid 30 Interyal, viz, ar the point * 
k ; folikewiſe if & were the firſt rerm, * 
- brhe ſecond, and g the third (work- | 
ing * 
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ing towards the left hand) f would be 
found to be the fourth, &c. | 

V. Having three points gzven upon 
three ſeverall tranſverſals, to diſcover 
the tranſverſall upon which the fourth 
term will fall, and alſo the point of that 
tranſverſal, where that fourth term will 
beare lthe diſtance from the third point, 
that the ſecond beares from the firſt; Ob- 
ſerve this direfion,having placed (as be- 
fore) three Cheſſemen at the three given 
pornts, place likewiſe three other plain 
Cheſſemen upon the ſiderank of Alpha- 
bets, at the ight ends of the frattions or 
Tranſuerſals, whereupon the points gi- 
venare ſcituatereſyettively : This done 
(by the ſecond Rule of this Chapter) find 
uponthe ſazd fide-rank a fourth termio 
the three gruen, which will lead you to 
the Tranſuerſal upon which the Jourtb 
term required 170 be found ; then pro- 
ceeding , according to the direftions of 
the laft Rule, you will diſcover the fourth 
point o7 Term you look for, 

Example. If F, g, and þ, (the points 
of rhe farſt example of rhe laſt Mule) 
be given, &iz. upon the 5, 19, and 10 
5 FraQons, 


Por em 
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Fra&tions,. as before; In rhis Caſe, 1 
place a plain Chefleman -ar the righr 
end of the fiftFra&ion, another at the 
ſame end of the tenth Fra&ion, and a 
third at the like end of -the nineteenth 
Fra&ion,and (in working downwards) 
ly. * diſcoyerupon thar ſide-rank of Alpha- | 
Wt %, »bers (by the ſecond Rule of this Cha- 
Wl prer) a fourth.term correſpondent to 
the: other - three given. terms, which | 
fourth rerm leads me to the 24 Fra- | 
Con and tranſverſal, upon which the 
fourth rerm in queſtion is ſcituate, And 
therefore proceeding thereupon, as in - 
the firſt example of the laſt Rule, you , 
will find the fourth term required (in | 
it! "8 this example) to fall upen the tranſ- ; 
41/ [1 verſal of that 24 Fra&ion, ar four di- : 

It Sits and four minimes of.the zo Inter- * 
val, viz, atthe point k, as before, In | 
like manner, if k were the firſt rexm, h | 
the. ſecond, and g the third, (in mount- | 
| ing. upwards upon. the fide rank, and + 
proceeding upon the Table towards the | 
left hand, asI did before towards rhe | 
right) the fourth term will (in char | 
caſe) be found to fall upon the rranſ- | 

| | | verſal” 


ae cafe; 
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verſal of the fift Fraction ar four digits 
and four minimes of rhe third Interyal 
ſigned by C, vx, atthe point f, So if 
g be the firſtrerm, h the ſecond, and k 
the third (the Fraction or tranſverſal 
of the fourth term being: found upon 
the ſide rank, and I guiding my work 
upon the Table towards the right 
hand) the fourth term will fall upon 
rhe tranſyerſal of the 15 Fra&ion at 4 
digirs and 4 minimes of the 3 Inter- 


| val, figned by Cc, vix, ar the point /, 


Howbeit you are not to rake thar for 
the true point, but (becauſe'in thar caſe 


; Youpgo beyond the: Table rowards the 
: righrhand, and for tharthe righr end 


of the 15 Fra&ionis conceived to joyn 


; with the left end of the 16 Fraftion, 
} according tothe diretions of rhe 9, I6, 


and'z5 Rules of the firſt Chapter) you 


: areto take 4 digirs and 4 minimes of 
; the tranſverſal nexzr under it in'the 
- famelInterval, and fo rhe rrue point 
: required will be (in rhar caſe) found to 
: reſide upon the tranſvetſal of the 16 
| Fraction ar 4 digits and 4 minimes of 
| rhe ſaid third Interval, viz.arrhe poinr 
1* m1, In ke manner, if the three termes 


36 . Ludus Mathewaticus.. 


 propounded, were h,g, andf, and a * 


fourth termbe required anſwerable un- 


to them : In thar caſe (the proper Fra- 
Rion or Tranſverſal of thar 4rh term + 
being diſcovered upon the fide rank, & * 


I proceeding towards the left hand )the 
ath term will fall upon the Tranſver- 
fal of the 14 FraQtion ar 4 digits and 4 
Minimes, of the 3oInteryal, viz, atthe 


pointz, Howbeir (as in the laſt afore- 


going example)you are not to take thar 
for the true point; bur in that caſe 
(becauſe yougo beyond the Table ro- 
wards the left hand, and for that rhe 
lefrend of the 14 Fra&ion is conceived 
to joyn with the righr end of the 13 
Fra&ion, according to the ſaid 9g, 16, 
and 25 Rules of the firſt Chapter) you 


= 


are (inſtead rhereof) ro rake 4 digits _ 
and 4 Minimes of the tranſverſal next 


abore ir in the ſame interyal, and ſo | 


true point required will be found to reſt 


uponthe tranſverſal of the 13 FraQion * 


at 4 digits and 4 minimes of the ſaid 


39 Interval, vx, at the point p, And _ 
here, give me leave (once for all) ro | 


inſert this dire&ion, that in the morion 


of _ 
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of a Cheſleman upon the Table, when 
you are conſtrained to over-ſhoor the 
rable either on the right or left hand, 
take the FraRion next to ir, either a- 
bove or below it, viz, if on the right 
hand, then the Fra&ion below ir, bur 
if on the left hand, then thar above ir, 
as in the two laſt premiſed examples 
you finde it raiſed, | 

Again, if f be the firſt term, g the 
ſecond, and k the third,rhe fourth term 
will fall upon the third FraQion at 4 
digirs and 4 minimes of the third In- 
terval, viz, atthe point q; and in that 
caſe you do not onely fall off ar the 
lower end of the fide-rank, taking ir 
again atithe top, bur likewiſe overſhoot 
rhe table upon the right hand, and take 
it again upon the left, and (in thar re- 
ſpe&) rake nor the fra&ion whereunto 
you are dire&ed by rthg fourth rerm 
found in the fide-rank, bur rake the 
next under it :. On the other fide, if + 
were the firſt term, h the ſecond, and 
F rtherthird, the fourth term will reſide 
upon the 27 FraQion at 4 digirs and 4 


minimes of the 39 Interval, viz, ar the 


polnt 
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points. And (inthar caſe alſo) you da 
aot-onely mount off at the top of the 
fide rank, raking it again arthe lower 
end, bur likewiſe over-ſhoor the Ta- 
ble upon the lefr hand, and rake ir a- 
gain upon the right, and (in thar re- 
card alſo) take not rhe Fraction, unto 
which you are dire&ed by the fourth 
reria found in the fide rank, bur take 
the next above ir, according to the di- 
retion of the Aafore-geing exam- 
ples. .. 


VI. After the ſame manner may you 
alſo diſcover a third term to two termes 
propeunded, ſave onely, that (in regard 
che.ſecond termdoth in a ſort in that caſe 
repreſent the two middle termes)} you ave 
to double the digits and minimes of the 
ſecond rerm, and then adde them to the 
digits and minimes of the firſt term, to 
the end, you may underſtand by that 
fſumme how far to advance the Cheſſeman 
of thelaſt term, + | 

For example. Lerf be the firſt rerm, 
and g the ſecond, and ler a rhird rerm 
be deſired, here (Chefſemen being pr 

| ce 


_ wen meemon ” #09 Wgx ® + $1 a Ta 
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ced ar the terms given , and likewiſe 
upon the fide rank at the ends of the 
Fractions, upon which they are re- 
ſpeQively ſcirtuate) I find the third 
rerm to. fall upon rhe 33 Fration ; and 
then obſerving eight Letters or Inter- 
vals tobe intercepted- betwixt the firſt 
and ſecond. termes, accounting as ma- 
nyfrom the ſecon4 towards the third, 
I find the Chefleman.of the third term 
ro- be likely to fall upon the ſaid rhir- 


ry third Fraction in the one and. rwen- 


ticth Interval,figned by C, and there- 


fore draw that Cheſleman back- to the 
rwenty perpendicular upon the ſame 
thirty thicd Fraction : this done, 
and- I obſerving one digir ar the firſt 
term, and four at the ſecond, I doublc 
thoſe four, and adde them to the one, 
all which amounting to nine, I ad- 
vance the Chefleman of the laſt 
rerm accordingly. , ſerting it in the 
middle of the one -and twentieth In- 
rerval 3; then finding alſo at the 
firſt rerm rwo minimes, and four at 
the ſecond, I likewiſe double the 
four, 
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four', and adde them ro the 2. all 
which amount to 10,according to which 
ſumme 1 advance the Cheſleman of the 
third term ten minimes farther, and ſo 


at laſt I finde the ſaid third rerm to fix | 


upon the 33 FraCtion ar four digits and | 


four minimes of the 21 Interval, | 
which is the term required, And if art | 


any time in working queſtions of this FX 
kinde you happen to deſcend below, # 


or aſcend aboye the ſide-rank,or other- ? 


wiſe overſhoot the table either on the 2 


right hand, or left, you are (in ſuch ca- ® 
ſes) to uſe the Rules aforegoing, but :: 
ſtill doubling the digits and minimes # 
of the ſecond term, as in the premiſed 
example, In like manner may you al- 2 
ſo (it you pleaſe) diſcover a fourth 
term to thoſe rhree known, and ſo(con- : 
ſequently) a fifr, fixt, ſeventh, &c. 7# 3 


infinttum. 


VII. 4 point upon any one of the" 
tranſuerſals being grven, ts find balfe | 
the diftance betwixt that point, and the | 
beginning or left end of that tranſverſal ; Þ 

follow this direftion; Take half the | 
| Alphas | 


go 


Wn 
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Alphabets, half the letters, half the di- 
gits, and balf the minimes intercepted be- 
rwixt the beginning of that line and the 
point gruen, and ſo ſhall you have your 
deſire. So if the poins c upon the chief 
tranſyerſal were propounded, halfthe 
diſtance bertwixt the beginning or left 


is 3 end thereof, and that point will be 


# found attwo digirs and two minimes, 
2 of the letter E in the ſecond Alphaber, 
* viz,arthe point S, for, in this caſe, 


* there being three Alphabers and two 


t > Jetrers intercepted berwixt the begin- 
5 4 ning of that rrayerſal, and the lecter 


2 wherein the point given is ſciruate, I 
4 take one Alphaber and three letters for 
7 the three Alphabers, and one letter 


' } more for the two odde letters ; then 
2 forthe four digirs I take two digits, and 


Z forthe four minimes, two minimes ; all 
2 which being accounted from the be- 
} ginning of rthar tranſverſal will fall 
Jar S, the point required : the ſame 
; 3 may likewiſe be ated upon any of the 
| repcated Alphabers and tranſverſals in 
{che body of the table, 
* VIII, Vpon any one of the Tranſ- 
verſals 


42 Ludus Mathematicus. 


verſals, to diſcover the third part of the 
aiſtance berwixt the beginning or left end 
thereof , and any point thereupon pro- 
pounded : this is the Rule; Take the 
third part of the diſtance in Alphabets, . | 
letrers, digits, and minimes, and ſo ſhall | 
you attainthe point or term required, So © 
the point c upon the chief tranſverſal # 
being _ propounded, the point t * 
will berthird parr of rhe diſtance inqui- * 
red, For in liew of the three Alphaters 4% 
I rake one; for rhe third part of the 
two odde letters, I rake four digits; for 
rhe. four other digits -1 rake one digir |}, 
and two minimes, And for the four laſt JJ, 
minines Itake one minime and ſome- if, 
what more, by which meanes # will be  , 
found art laſt the point ſonghr for: Thus 7; 
likewiſe you may be practiſed upon |! 
the repeated Alphabets. and rranſver- $4, 
ſals. by 

Jn: 


I X.. 4 Fraftton of the: Scale of 
Numbers being given, to finde upon the | 
fide rank of Alphabets the half diſtance 5 
betwixt it, and the firſt Frattion (in- 8 
cluding the firſt Fraftion jor one) pro-þ 
eeed in this mannnet ; firſt, having _ 

cd | 
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e x ced a plata cheſſeman (+ithout a point ) 
T Þ at the Trrht end of the Fraftion even, 

- 'F obſerve whethsr the number of the Fra- 
e © donnext above 1t br even #r odde; if 
f, even, then take half the ſumme thereof, 
U 2 and "place another plain Cheſſeman at 
0 i} the right end of the Fratftion next un- 
al 2 der that balf ſumme + but if the num- 
© * ber be odde, noel: time the odvle Fra- 
i= 7 Gon » proceed with the cucn: number, 
0s E as bifore, nnd ſo you ſhall accompliſh your 
he * : deſire, 

for 2 Example, Let the Fraction fign- 
git Jed ar the right end thereof by 21 
alt be given 5 and ler rhe half diſtance 
nc- E berwixt it and the firſt Fraction be 
| be 3 demanded, Here, rhe number above 
hus | it is 20, whereof rhe half is 103 where- 
Pon Afore I taking a Chefleman, place it at 
cr- rhe right end of rhe Fradion; figned 
e of 


by 11, which is the half diſtance de- 
the Swere propounded, the half diftance 


Lnanded. And if the 22 Fraction 


6e Fwould ſtill remain rhe ſame : How- 
(i2- Abeir- (in that: caſe) the odde Fra- 
pr0- ion ftgened by zr, would remain 
p/a- fover and beſides the two moiries, 


cd | which 
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rr = ren". 
= wh > 


= "MS ga es = — == = = 
: EEE TIDES ——_————_ _—__— = = TR = 
8 + —— ——— —— , S= ——n—r—m eng. Page FIIGEWM TIERED == 
"__ _ a hoes ren rp oor merino hoy ol = mmm 
+ Ser ynacrcr nhinres abate = =o EAER : ; = Om < I - _—— _— ———_ = 


m—_ —— = — ——= =S 
pp —— ---- par—_ 
= —_ -— = x; 
_ - _ 
- ————_———_ . _ 
a — 
of CEO 9 II ann 


- - —_ OSS. Wage ——— —_ 
-— — yy — 
. 
0 


44 Ludus Mathematicus. 


which neyertheleſfſe will produce no © 
errour in the uſe of the rable, as ſhall 


appear hercafter, 


X, A Frattion of the Scale of Num: | 


bers being propounded, to diſcover ww 
the fide-rank of Alphabets the third part! 
of the diſtance betwixt it and the 5% 
Fration (including the firſt Frattion%, 


for one) uſe this Rule, Having placed'%. di 


a Cheſſemas. at the right end of the Fra-\ 
fon given, as before, obſerve whethe'% 
the number of the Frattion placed next; 
above it may be divided-ints three even ;| 
parts ;, if ſo, then take the third party 
thereof, and place another Cheſſeman ai 


the right end of the Fradtion next undei” 


that third part ; but if that unmber will” 
aot admit ſuch an equall diviſion, thei | 
neglefting the odde Fraftion or Fratti-* 
07s ſo remaining, proceed with the num- ' 
bers, which do ſs equally divide them-"* 
ſelves, as before, and ſo you ſhall diſco-_ 
ver the third part you look for, 

Example, Let the 22 Fraction bed 
given,and rhe rhird part of the diſtances 
required : Here, the number next aboy 
it is 21, whereof the third parrt is 7 ; 

where-" 


"oh 
Tg go 
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No 2 wherefore finding 7 amongſt the num- 
21] #bers placed ar the right ends of the 

FFractiens, I placeianother Cheſliman 
M-\ Fat the rightend of the eighth FraQion, 
208 Fwhich denores the third part required : 
4/1" FHowbeit the 23 Fra&ion being given, 
3: an odde Fraftion will remain over and 


BR 
3 


Taid, and if the 24 Fraction were pro- 
chet't unded , two ſuch odde Fraftions 
-Fyould remain; which (nevertheleflc) 
tauſeth no inconyenience in the pra- 
Ktice of this Inftrument', 2s ſhall be 
"manifeſted in the proper place. 


CHAP. 1V. G 


| T he Application of the Rule! 4 
of Proportion. 7 


WE have done with Numeration,” | 
Application inſues,which reach-* 
eth the uſe of this Inſtrument for the: 
eaſie and- ready reſolution of diver! 
Propoſitions in Arizhmetick and Geo 4 
metry, as followerh; a 


\ 


Prop. I. 


To three numbers given, to finde a four 
in a direft proportion. | 
o 


This is termed the Rule: of Thread... 
(or more uſually ) the Golden Riilfy 5 
becauſe it is of greateſt uſe in Arith 
metick and Geometry : For the pc 

foxmanc 


ty + _ 
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formance thereof obſerye .theſe enſu- 
ing directions, 


I. By the Inflcufions dilivered in 


+ the ſecond Chapter ajoregoing find the 
x 4 uumbecrs given upon the Scale of Num- 
ale ; bers, ſetting at each of them a pointed 
Z Cheſſeman, as alſe :hrce other plain 
2 Cheſſemen upon the ſide 7tnk of Alpha- 
® bets at the left ends of their reſpective 
jon, Fraftions ; This done, if by the fourth 
ach-\] and fifih Rules of the laſt Chapter you 
- the 4 will diſcover a fourth tern 10 rhe three 
ver Fermes propeunded, you ſhall there finde 
Geo the number yau look jor. | 


' _ Example, If 12980 ( repreſented 
; upon the fift Fra&tion at the point t) 
| bethe firſt rerm given, 32:92 (repre- 

9414 ſented upon rhe nineteenth Fraction ar 

Z the point g) the ſecond, and 18452 

2+ (repreſented upon the tenth. Fratt.cn 

Far the point h) the third, rhe fourth 

"HY rerm (by the fourth and $£:th Rules 

of the laſt Chapter) will :a}l upon 

the four and twentieth Fra&ion at the 
the point k , (by the laſt Rule oX 
rae 
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the ſecond Chapter) gives' you the 
number 45907, the fourth proportional 
required : ſo if 45907 vvere given for | 
the firſt rerm, 18452 for the ſecond, 
and 32292 for the third (in working | 
upwards upon the fide-rank, and,to- 
wards the Icft hand upon the table)the 
fourrh rerm will be found to reſt upon # 
the fift Fraction ar the point f, repre- *, 
ſenting f2980, as before. "| 
In like manner, if g (vi3, 22292) ; 
werethe fiſt term given,h (vi3,18452) 1x 
7 


3 


the ſecond, and & (viz, 45907) the * 
third , the fourth term would fall ©: 
upon the 15 FraK&ion at the point {, bur Þ 
(becauſe in that caſe you go beyond the |: 
rable rowardsthe right hand) you are 
ro take inſtead therecf (according to 
the direQion given inthe third exam-!! 
ple of the fift Rule of the laſt Chaprer) | 
the point 2 upon the 16 Fra&ion,which 4; 
repreſents 26231, the fourth proporti- 1 
onall required : fo likewiſe if + (re-/ 
preſenting 18452) be the firſt term,'p 
|: ours 32292) the ſecond, and 

PEI_— 12980) thethird, the Mc 
fourth rerm will reſide upon the 14|ec 
| Fracion 


£ndus Mathematicis. 4g 


e 2 FraRion ar four digits and four mi- 
al ® nimes of the 20 Interval, vix, ar the 
or Z point”, Howbeit, in thiscaſc alſo you 
2 are not take that paint, but (becauſe 
(2 you overſhot the Tahle upon the left 
2 hand) you are (inſtead thereof )to rake 
=> rhe digits and minimes of the Fraion 
® next above itin the ſame Interyal, viz. 
Z rhe point p, upon the 13 Fraction , 
7 which repreſents 22.715,the fourth pro- 
22) ”portionall required, according to the 
2) * [fourth example of rhe ſaid fift Rule of 

rhe *the laſt Chapter. 
fall” Again, if f(viz. 12980) be the firſt 
'#rerm, g (vi, 32292) the ſecond, and 
*% (v17,45707) the third, In this caſe 
-the fourth rerm will (according to the 
Kr example of the fife Rule of the laſt 
SChaprer) at laſt refide upon the third 
#Fraction art four digits and four mi- 
hich "mimes of the third Interval, v:z, ar rhe 
oItl- Point q, which (by rhe fourth Rule of 
the ſecond Chapter) repreſents 11422, 
m,,2 he fourth proportional] ſoughr for : 
andOn the other fide, if þ (viz. 45907 ) 
, the vere rhe firſt term, h (vVi7, 18452) the 
Fecond, and f (vi, 12980) rhe third, 
D the 
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rhe fourth rexm will (according to the 3 
laſtexample of the ſaid fift Rule of rhe 2 
laſt Chapter) ar laſt fall upon the 27 ? 
Fraction at four digits and four mi-|7 
nimes of the zo Interval, viz, at the 
point 7, which repreſents rheſe figures F 
52169: Howbeit, becaufe common? 
ſence tells me, that the fourth rerm to'F 


required to be (in this caſe) 5216.9, or ® 


5217, fere, ; 
If a Cheſt of Sugar, thar weighs 7 


'F 
Pr 5 
7 


5 ; 
# 


vx 


mals) rhe firſt term is 57,6518, the ſe 

cond, 36.7417, andthe third, 2.2857, be 

with which three terms, working upon : 

the Table, according to the precepti $4; 

before premiſed, I find the fourth rerm'%; 

to be fixed upon the ſecond Fraftion ary 
ewo digits and tivo minimes of the 11 

Interyal, which point yields me rhel 
figure!” 


he” £ Ln 7 _ 
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the # fonrcs £0975, whereof I rake the tws 
the i 6:5, (v/3.10) for 1o!, and the other 

27 {7 three for a decimal Fraftion of a'pound 
i-'2 Sterling, which (after ReduCion) a- 
24 mounts'to 195, 6d, And: thetefore I 
SF conclude that 2 (\, 14, and 4 lb, of 


Arcs 
non? that Sugar is worth 1ol, 19 5s, 64,which 
1 © Yyas rhe term required; for when I have 
an- Frhoſe five figures given me upon the 
e 45' Table for the fourth rexm , common 


erm 7reaſon tells me, they cannot fignifie 


ate! ple, and the reſt before premiſed,for the 
okeniready working of the digits and mi- 


&his generall Rule, or Corollary may 
857, be inferred, 

upon's 11, In all queſtions that may be per= 
opened by the Golden Rule, the digits and 
re nnimes to be. taken off from the firſt 
on agerm are alwayes ſo taken off from thay 
ne 18þde of the firft term which inclines to- 

rhekBvards the ſecond rerm, and then the di” 
gure's D 2 £65 


. 


' 
# 
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gits and minimes of the other two termes | 
re alwayes-taken off upon the contrary Z 
fee to thoſe of the firſt term; as is ma-® 


nifeft by all the examples aforegoing, 


which Rule: being alwayes duly obſer-? 
ved, youmay with greater ion rob 


Atrata in  Regula bis lava aut dexivi, 
petaiur, b 
' Dum contragreditity Termms Tr 4 
prior, / 7 
Thus Englithed : 0 
For th* Rule of Three cach hand maj 
be purſued two rimes, 1 
Whales rhar the foremoſ} term again 
them alwayes climes, $ 


bs 
Prop, 2, Fed 

To three numbers given, to finde a Jorge 
' in aninverſed proportion, 


This Rule of Three Inverſe is oh 


ſau! ? 
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> #®# fame with thar of rhe Rule of Three 
/ 6s © dire, if inſtead of the firſt rerm you 
vary rake the third term given to be the firſt 
ma-in rhe queſtion, by rranſpoſing the Jaſt 
ing, 2 into the place of the firſt, 

ſer- 3 Example,. If when the price of whear 
ences 40 ſhillings the quarter, a peny white 
pro- Joaf weighs & ounces, and 9 peny- 
ry is weight ; how much ought a peny 
aye white loaf to weigh, when wheat 1s ar 
723 ſhillings, fix pence the quarter 2 

[Here the rermes given arc, viz, 40 rhe 

rſt, 8.45 (after Reduction ) the ſe- 

cond, and 23.5 the third, which ,' as 

770 od are propounded in the queſtion, 

"Nandin this form. 


exti! 


1 4.0 wenn 5 ener 20G 
_ ma} } | 
" But being inverted, ſtand thus ; 


23.5 tn 8, gf 40 


/ Unto which three, having (by rhe di- 
reftions aforegoing)made ſearch (upon 
four$he Table) for a fourth proportionall, 
{You ſhall find ir to fall upon the fixr 

, i | D 3. Fra&ion 


ſau 
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FraQion ar three digits and three mi- | A 
nimes of the 25 Interval, which -oint i 
affords you theſe Figures 14.38 3 orc 
(after ReduQion) amount to 14 ounc, 
7 peny-weight, I6 grains, being the 
term required ; for ſo much a peny 
white loaf ought to weigh (according 4 
tothe aboveſaid rate) when whear is 
fold for 235. 64. rhe quarter. 


Prop. 3. 


Ji 
C 
Q 
% r 

One number being grven to be multiplicd 'x 
by another given numbcr, 10 fiade me 
P7 odubk, 'n 
te 


In multiplication there are four terms pi 
Geometrically proportionall, —_ 
the firſt is alwayes an unity, or 1, the: 
mnltiplicator and multiplicand are the!7gc 
two meanes, and the produ@ is the +4 c 
fourth term demanded for, as I is to: 
the mulriplicand ; fo is the multipli-y ti 
cator, to the produtt : or, as I is to thej# 
mulriplicator, ſo is the multiplicand, A 
tothe produc, Now an unity or I be-|* 
ng alwayes repreſented at the begin-} 1 
ning 


Ludus Mathematicus. 55 | 


mi- 2 ning of the Scale of numbers (as ap- 


Int > pears by the eighth Rule of the ſecond 


ich 7} Chapter) you necd not rhere place a 
inc, \} pointed Cheſleman ro denote, it (being 
the notorious of ir ſelf) but onely where 
eny 7 the multiplicand or mulriplicator are 
ling #ound upon the ſaid Scale: when there- 


t is fore any ſuch propoſition (as that a- 
\bove) is made, placing one pointed 
\Chcileman upon the Mulriplicaror, and 
enother upon the Multiplicand, as alſo 
two plain Cheflemen upon rhe fide 
licd yankar the right ends of their refpe- 
the "Rive Fractious, and taking the begin- 
"ning of the line to be alwayes rhe firſt 
"term in the queſtion, by the directions 
rms piven in the firſt propoſition of this 
ref. Mop, find eut a fourth term to 
the: thoſe three terms propounded, which 
the!:done, thar fourth rerm is rhe produ@ 
the you look for, | 
isto | Example. 287 being givento be mul- 


pli-tiplied by x39, the three rermes gi- 
the yen are, 

be * D4 r 
gin- 7 
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I 


139 


Unto which, if a fourth be ſought [7 
for, by rhe inſtrufions delivered inthe 7 
frft Propoſition of this Chapter, it will #7 
be found upon the 22 Fration ar four [7 
digits and three minimes of the 23 In- '* 
rerval, which point gives you theſe fi- ? 
gures 39893, the produ@ required, 

Whartis a wedge of gold worth, that 


WA Ooh - do. oo io. a 


Qu, 


bo 
"> 


> 


" Y hq 


weigheth 4 ounces, 6 peny-weight, and : 
I5 grains, at3l, 3s, 24, the ounce? » 


a 
t] 
D 
Here the weight of the wedge (after 7 
ReduCtion) is 4.3315, and the rate of || 
an ounce 1s 3.1582; and therefore 7! 
the termes given are, pe 


0 


þ 


443375 3.158: : BÞ 


F 


Whoſe fourth term I diſcover to fall b 


85 
% 

OY 

A 


rake the two firſt for pounds Sterling, > 
and the other two. for the decimal Fra- 7 
_ | res - * ; 
ction of a pound Sterling, which (af- # bi 
L 
; 


TT 2 
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ter Reduction)amounts to 13s, 7d. and 
| *# ſomewhat more ; for common- reaſon 
2 diftares to me, that it cannot be 136 
-hr 6 {, nor ſo little as 11, and therefore 1 
che 7 conclude the produfro be 13/.135.7 
ill a, asbefore, being the value of the 4 
ur 2 Ownc. 6 peny w,and 15 grains, the term 
In- * required, In Multiplication obſerve 
f. 7 rheſe Rules, = 
; 1 In performing Malciplication you 
* alwayes operate upen the Table towards 
nd © the right hand, and upoa the fide-rank 
, ,* of Alphabets alwayes downwards ; for 
- an unity or x being . alwayes the farſt 
'Zrerm, you alwayes begin the account 
of the Alphabers and Lerters compre- 
 hended berwixt 1, and the term placed 
| ]nexrto it, from the left fide of rhe Ta- 
ble, which will alwayes rend towards 
= rhe right-hand, and then (by conſe- 
11 quence) in laying down the like di- 
1d © ſtance betwixt the other texm and «he 
-} produQ, you are to proceed the ſame 
-| way, v:%, towards the right hand 3 for 
= the like reaſon ir is, that you are al- 
i-  wayes to work downwards upon "the 
f. 4 #dc-rank, becauſe there alſo you are to 


r Ds begi 
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begin your account. from the firſt Fra- F 
Aion, being thar , whereupon 1 (the * 
firſt rerm) is repreſerited : All which |? 
plainly appears by the pretmiſed ex- it Q 


— * _ 
2 The digits and minimcs which are | 


2 
to be taken off from. the- points of the | 


rermes given, are alwayes ſoto be taken! 
off upon the left hand, and never upox © 
zhe right.. Hete, by the termes given | 
are intended onely the Multiplicand 
and Multiplicator ; for, the firſt term © 
C1741) hath n» digirs or minimes at- -* 
rending it, being repreſented upon the :: 

firſt perpendicular at the beginning of Di 
rhe Scale of Numbers ; bur the Multi- | 
plicand and  Multiplicator may have =* 
digits and minimes attending them, 
which are alwayes to-be'raken off up- 
on the left hand, accordingto the di- | 
refion of this Rule, and as is mani- It 


teſt by the examples aforegoing, Dn 


_ $ B19 1 ws A Prop - 
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Prep. 4. 


7 Quie number being givento be divided by 
'* another given number, to finde the 
Duotient, 


x5 
| As in Multiplication , fo in Diviſion 
0x there are four termes Geomettically 
'en .,proportionall 3 whereof the Diviſor 
nd is alwayes the farft, an unity or 1, and 
rm the Dividend the'two mean terms, and 
at- \ the Quotient is the fourth term requi- 
he zed: tor, asthe Diviſor is to I, ſo is the 
- of ——Y to the Quurient ; or as the 
ti-- iviſor, is to the Dividend; ſo is 1, 
ive to the Quotient : and here (as in mul- 
m, Tiplication)an unity or 1 being alwayes 
1p- 7One of the terms y -u need not thereat 


% 


di-% —_ a pointed Chefleman to denore 
;. It;-bur onely where the Diviſor and 
Dividend are found upon the Scale,.as 
_alfo two plain Cheſlemen upon rhe fide 
'rank at the right endsof their reſpeive 
op. Fractions ; and then taking thc Diviſor q 
: to be alwayes the firſt term in the que- * 
Kion, by the direQions given in the firſt. 
$ Pre- 


's 


A —— 


en ons — —_ 


rn — = ——— _ E 
E__— = 
> EI” 


= 
wag goes ens 
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' Propofition of this Chapter, finde ou 
a fourth term to thoſe three terms pro-® 
pounded; which done, thar fourth term 
is the Quotient required, 4 
Example, 39893 being given to beiy 
divided by 287, the three termes giycnÞ 
are, 


USf eirmmmnmms Ln 398g 3 een | 


Or, 


ww - 39893 « 


Unto which if a fourth term be found gy 


our by the inftru&ions given in the ſaid 
firſt Propofition of this Chapter, it wil#} 
be found ar the ſecond Hundred of the? 
fixt FraQtion, which gives this numbe!? 
T 39, forthe quotient required : ſo like 
wiſe if 3989348 were given to be divi-”; 
dedby 287, the firſt three figures of the 
quorient would be found 139,as before; 
bur (in that caſe) you are to annex un-* 
o them two ciphers, to make the quo-,” 
tiene conſilt of five places ; for thar (in}; 

this queſtion) the diviſor may be writ-! 
| rcn's 


On, fas nds. an. 
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our} ren under the dividend five times, as 
ro-® appears by the poſture 
_ 4 bu 42 CG 1 here- 3989348 

| untoannexed. ENT 
> bei . And therefore ( in that caſe) the 

3 quotient required will be 3900; which 
caſe, with divers others (as they hap- 
pen) the Artiſt (after he perfe@tly un- 
derſtands, by praQice, the nature of 
this Inſtrument) will be well- able (by- 
diſcretion) to order, as occafion ſhall 
ſerye, 7D 
— ; If a Pipe of wine (containing 126 
\} Gallons) coſt 251. 145. 5d, whar is 
Z theprice of a Gallon rhereof, accord- 
ing to the. ſame rate > Here the terms 
in the queſtion (after ReduQion) are, 


126 I 


25.721 


For (in this caſe) the queſtion is, if 
126 Gallons give 25,721, how mach 
will one Gallon yield > wherefore pro- 
cecding, according to the direQions a- 
foregoing ,-1 finde rhe fourth cerm to 
reſide upon the 12 FraQion ar three 
digirs and five minimes of rhe fift In- 

| rerval.. 


62. Ludas Mathematicus. 


rerval, where I find theſe Figures repre- 
ſenred, vix, 20377, which (in reaſon) I 


conceive to be a decimal Fraftion. of a - 


pound Sterling, and (after reduftion 
thereof) diſcover it to repreſent 4s, 
x 4, and ſo much is the value of every 
Gallon in the Pipe, and the Quotienr 
required, In Dziviſon, for taking off 
rhe- digits and- minimes. obſerve this 
Rule. . . 

when the digits and minimes are taken 
off from the r1ght hand of the Diwuſor, 
take the digits and minimes placed on the 
left hand of the Dividend ; and when on 
the left hand of the Diviſor, take them 
from the right hand of the Dividend. 
F-r the ready diſcovery and taking off 
the digits and minimes in Multiplica- 
ten and Diviſgon, let this Hexameter 
be remembred. 


Multiplicd lev?, ſed divide dextri- 
fuſtre. | 
Mulciply by th* right hand , with 

both the hands divide. 


Prop. 
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E-. 


Prop. 5. | 

Two numbers being given, to find a third 
Geometrically proportianall unto them, 
and to three a fourth, and to four 4 


ft, ec. 


This Propofition may be reſolyed by 
the dire&ions given in the fixt Rule of 
the . laſt Chapter; .for, having two 
rermes given, and placing Cheilemen 
upon them, as alſo at the right ends of 
their reſpe&ive Fractions, as in the a- 
foregoing Propoſitions, if you (by rhe 
faid fixt Rule) find a third term tothe 
two other given terms, tharrhird is the 
rexm you look for. 

Example. If 2 and 4 be the two terms 
given, a third proportional unto rhem 
(by the fixt Rule of the laſt Chapter) 
will be found upon the 33 Fraction ar 
two digits and two minunes of the 19 
Interval, which point repreſents 8, the 
third rerm required : In like manner, 
you may proceed to find a fourth term 
to thoſe three, which will be 16, and a 


; | - fifttothoſe 4 rerms found, which wil be 


32,&6,And ſo you may(by this means ) 
Croct 
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ere& a rank of numbers Geometrically 
proportionall, which in Arithmerich is 
called Geometricall Progreſſion. 

Prop, 6. b 


Toextraft the Square root of any number | 
#ndcr Ilo000000000, K 


Irft, prepare the Square-number gi- 

* venfor extraftion (as inVulrar A- 
rithmetich) by ſubſcribing a paint under 
each other figure, beginning with the laſt 
firft : ſorheſe numbers following being 
iven for extraftion, and prepared, as 


aforeſaid, will ttand thus, 'Þ 
261 F422 . ® % 
3 G 53 « C. F 127532 : Ys 


. Andſo many points as are in thar |; 
manner ſubſcribed, of ſo many figures © 
will the root conſiſt, v7. in theſe ex- 7 
amples of five figures, - 
 -» Place a pointed Cheſſeman at the "|; 
number given, and likewiſe another upon "| 
rhe fide-rank at the left end of the Fra- 
Hon, wherenpon the number given is [ct- Fi 

I «Titate,; 
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tuate; this done, by the ſeventh Rule of 

the laſt Chapter, finde the half diſtance 
betwixt the point of the number given, 
and the left end of the Fratftion where- 
02 it is placed, as alſo (by the tenth Rule 
of the ſame (Chapter) the half diſtance 
of that Frattion upon the fide-rank : all 
- this perjormed, if the firſt point towards 
the right hand happens to fall under the 
firſt fignre of the number given, and 
. there be no odds Fraftion upon the fide- 

rank, then the point, where the half di- 
flance of the Fraftion of the number 
gtven meets with the Fraftion of thebalf 
diſtance in the fide-rank, will ſhew you 
the root required, 

Example, Let 328153225 be the 
{ſquare nu:#Der given, & the root there- 
of required, This number admirs five. 
points to be ſubſcribed under ir, (as . 
appears before) and is found upon the. 
19 Fraction art five digits of the 21 In- 
terval, alſo the halt diſtance thereof 
(by the ſeventh Rule of the laſt Cha- 
prer) is likewiſe diſcovered at two di- 
girs and three minimes of the 11 Inter- 
val, as alſo the half diſtance in the fide. 

| rank. 


Ce rn tn OY "AG LS > —_—_ ——__—_— = 
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frank (by the renth Rule of the ſaid laſt 
Chaptet) up>n the tenth Fraction; 
wherefore it I place another pointed 
Chefeman upon the ſaid ro Fraction 

- af two digits and three minimes of the 
11 Interval (being the ſame with the 
half diſtance upon the Fraction of the 
number given) that point will diſcovcr 
theſc figures 18115, being the root re- 
quired, 

3 But when the firſt point towards 
the right hand happens to fall under the 
ſecond figure of the number given , and 
there be alſo an odde-Frattion upon the 
fide rank, proceed ( as in the laff Rule) to 
fad the half diſtances upon the Frattion 
of the number given, and alſo upon the 
fide ranh + Howbeit, to diſcover the true 
Fratftion , upen which the root (in (uch 
caſe ) is tobe found , account three Al- 
phabets downwards from the half di- 
ſtance upon the ſide-rank (in regard the 
firſt figure of the number gruen hath ao 
point under it )& there place another plain 
Cheſſeman, Alſo (in regard of the odde 
Frattion upon the ſide rank) account 


zn like manner three Alphabets towards 


the 
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7 tbe rizht hand from the half diſtance 
* zpon the  Frattion where: the number 
g7ven is ſcituate, and there thewiſe place 
another pointed Cheſſeman : All this per- 
= formed, in the angle of poſetion, where the 
= laft pliced Cbeſſeman meets with the true 
ec Þ& Frafion of the root (before found upon 
-r ÞF theſide rank) you ſhall diſcover the root 
- 8 required, 

'Y Examyle, Let the Square root of the - 
/s | namber ſubſcribed be deſired. 


er 


Mm (0 -» How 


& = 1462753225 
'T- $ ; = Ix 
'o0 f This numberis found npon the fixt 
7 3 Frattion atone digit of the 31 Inter- 
'e 2 val, and the half diſtance thereof ar 
ie Þ7 3 minimes of the 16 Interval, as alſo 


h | rhe half diſtance inthe fide rank upon 
{- * rhe Fraction; bur becauſe I find no ' 
!- * p>intunder the firſt figure, I account 
he © uponthe fide rank 3 Alphabers down- 
18 | wards from that z Fraction, and there- 
7 rpon ſet another plain Cheflcman at 
= thelcfrend of rhe 21 Fraction : Alfo, 
= inregard(in this caſe)-the fift Fraction 
' F inthe fiderank is an odde Fraction, E 
bs | like. 


177 
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likewiſe account three Alphabets to- 

wards the right hand from the half. 
diſtance upon the Fraction, where the 

number given reſides, and thereupon 

place another pointed Chetleman ar 
three minimes of the 34 Interval ; All 

this thus acted, I finde the Cheſleman 
laſt placed to meet wrtih the 21 Fraftion 
(being the rrue Fraction of the root, as 
aforeſaid) atthree minimes of the ſaid 
34 Interval, where having placed ano- 
rher pointed Cheſſeman , I diſcover 
theſe figures 38115 , being the root 
ſought tor, And here, let me give you 
this Rule once for all, That whenſoever 
there is no point under the firſt figure of 
the number grucn., yolt are tO account 
uponthe ſide rank three Alphabets down- 
wards from the half diſtance there found, 
and when there is an odde Fratiion up- 
os the ſide rank, you are likewiſe 10 ac- 


count three Alphabets upon the Frattion- 
' of the number given. towards the might 


hand fromthe half diſtance found upon 
that Fraffion, as you finde ir praftifſed 
in the laſt Example, Note alſo, that: 


when you haye more figures diſcovered 
upon 


NN 
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upon the Table for the root, then the 
number given requires, thoſe that ex- 
ceed are a decimal Fraction belonging 
tothe root; likewiſe when a mixt num- 
beris given, youare to ſubſcribe the 
poinrs only underthe ſignifieant figures 
thereof; | 

' And therefore if theſe two numbers, 
ViR. 4 3623 , and 1762,8 were given z 
the Square root of the firſt would be 
208.36, and of the other 41.985, All 
which obſervations, and the like (after 
ſome pra&ice upon the Table) common 
reaſon will diate unto you, 


Prop. 7. 


To extra the Cube-r00t of any number 
given, #uder TlooooooozoECOOO, 


1 Prepare the Cube-number given to 
be extrafted (as inVulgar Arithmetick ) 
by ſubſcribing a point under every third 
figure, and beginning with the laſt firſts 
So the number hereafter following 
prepared for extraction, will ftand 


thus ; | 
And 


 Frattion whereon it 7s placed, as alſo 
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And ſo many points as are in this man- |» 
ner ſubſcribed, of ſo many figures will 8g 
thcroot conſilt,acco rding to the afore- Mi 
ſaid obſervation of rhe Square-root, 

2 Place a pointed Cheſſeman at the ® 
number given, and lihewiſe another up- 7 
07: the ſide rank at ihe left end of the Fra- 7 
fon rpon which the number goucn is | 
ſeituate ; this done, bythe eighth Rule || 
of the laſt Chapter, finde the third part © 
of the diſtance betwixt the point of the + 
number erucn, and the left end of the * 


upon the ſide rank (by the eleventh Rule 7 
of the ſame Chapter) the third part of the 
diſtance betwixt that Frattion and the \ 
firft Fraftion, All this performed, when ® 
the firſt figure of the number given to- 
wards the leſt hand hath a paint placed 
#nder it, and you find no odde Fraftion 
or Fratiions upon the fiderank, then the Þ 
point wherethe third part of the diſtance |* 
of the Fraftion of the number given |} 
meets with the Frattion of the third pait | 
of the diftagce in the ſide rank, Tt | 

þ[ - 
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diſcover unto youthe Cn1e-i097 required, 
Example, Let 2219894066125 be the 
2} Cube number to be cxtraſted; this 
11 4 number admirs five points co be ſubſcri- 
© bed under ir (as appears above) and is 
PP 
found upon the 13 Fraction at five di- 
cirs of the 17 Interval; alſo the third 
3 partofthe diſtance, &c. (by the cighth 
P” |? Rule of the lall Chapter) at three di- 
2? girsand four minimes of the ſixt Inter- 
' val, and likew:ſe the third part. of the 
|? diſtance in the fide rank (by the 11 
2 Rule of the laſt Chapter) upon the. 5 
4 Fra&ion ; wherefore if I place another 
4 pointed Chefſeman upon the ſaid 5 Fra- 
3 Rion arz digirs and 4 minimes of the 6 
7 Interyal(being rhe ſame with the third 
2 part of the diſtance upon the Fra&ion 
2 of the number given) that point repre- 
4 ſents theſe figures 13045 being the root 
7 you looke for, 
' 3 But whea the firſt poiat towards the 
& 12ght hand happens to fall under the ſe- 
* cond or third fizures of the number giuen, 
{> and there be alſo one or two odde Frattt- 
on5 upon the fide rank , procecd (as in 
the laſt Rule) to find the third _ 
0 
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of the diſtance, &rc, upon the Fraftion of | 
the number given, and alſe upon the ſide i 
rank : Howbeit ,, to diſcover the true |: 
Fratiion, upon which the root (in ſuch þ 
caſe) is to be found, for every figure | 
which the ſaid firſt point bath towaras * 
the left hand (being never more then two) |&t 
account two Alphabets downwards.from | 
the third part of the diſtance found wpon | 
the ſide rank , and there place another [* 
plain Cheſſeman ; alſo*$or every odde | 
Frattion, (which will ttver likewiſe |% 
exceed two ) account in like manner two | 
Alphabets rowards tbe right hand from |? 
the third pait of the diſtance upon the 7 
Frattton, where the number geven is (ci-|} 
tuate, and there likewiſe place another mn 
pointed Cheſſeman : All this performed, " o 
In the angle of poſition , where the laſt þ 
placed Cheſſeman meets with the trueh? 
Fradtion of the root (before found wponld 
the fide rank) you ſhall aiſcover theroo 
required, : 
. Example, Let the Cibe-ront of chef! 
nunber under-wruten be defired, ; 
64192192C6 4 - 
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This number is found upon the 3o fra- 

of Mion at twodigits and five minimes of 
de |Fhe third intervall, and the third pare 
#e |Fof the diſtance, &c. (by the eight Rule 
<> of the laſt chapter) at four digirs four 
te ninimes and ſomewhat more of the 
as FÞrt intervall, as alſo r he third part of 


0) [Fhe diſtance in the fide rank (by the 11 
on [Rule of the laſt Chapter) upon the 
08 [$10 Fraction; bur becauſe I find the firſt 
| [point of the number given to have a 

Feure before it rowards the left hand, 1 
ſe FFaccount two Alphabets downwards 
wo | 10m the third part of rhe diſtance 
on [Found upon the fide rank (v!3, From 
the he 10 Fra&ion to the 22 Frattion) 
ci-| and there place another plain Cheſle» 


her aan, which 22 Fraction is the Fraction, 
ed, [ whereupon the root is to be found, and, 
aſt{grherefore I place there another plain 
7uefFChefleman: Again , forthe twwo odde 


FraQions (v1, the 28, and 2g) I ac- 
{Fcount four Alphabers towards the right 
Zhand from the third part of rhe dift- 
Fance upon the Fra&on of rhe number 
even, and there likawiſe place another 
poipted Cnetieman: All this performed, 

E x 
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I finde the Chefleman Iaft placed to} 
meet with the 22 Fraftion (being the [ 
true Fraftion of the root, as aforeſaid) jw 
at four digits and four minimes and 
ſomwhar more of the 25Interyal, where 
having placed another pointed Cheſle-# 
man, I diſcover theſe figures 4004, be-Þ7 
ing the root required,So 172.68 being|} 
propounded to be extraed; the Cube-|* 
xpot thercof will be found upon the 27}? 
Fracion at three digits of the 31 In-ſ' 
rerval, where you ſhall hnde theſe fi-Þ 
gures repreſented 55686', whereoff' 
(common ſence tells me) 5 arethe In-|* 
regers, and the reſt of the figures are a| þ 
decimal Fra&ion of the roct , ſo as} 
(in thar example) the true root ſoughr|$; 
for (after ſeparation of the Integral} F; 
part from the broken part thereof ) is|þ 
5.5686. Fl 

HereI mighr proceed to ſhew a fur-| y 
cher uſe of this Inſtrument for the rc-|.@@ 
ſolving of divers other Propotitions ia yer 
Arithmelick and Geometry; as. Betwixi| y ir 
wo numbers given, to diſcover onetWwo,| met 
& more mean proportionals ; To thriethſfo 
numbers given, to fade a fourth in a du-fri: 
plicated] re 


i 
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l plicated or triplicated proportion; To 
d) 4 work Rutes of plurall Proportion ;- The 
ndÞ4 double Golden Rules dirs and Inverſe; 
ere The Riles of Fellowſhip, Alligation, 


ro 
he 


Te-( Fal/e poſition, &c, BurThave deemed 
be-FJrheſe (arpreſent) ſufficient to farisfie 
ing Irhe curioſity of the Praftitioner, who 


— ax; 


be-F Jin obtaining the knowledge of theſe, 
27} {(if he eſteemchem worthy his paines) 
In-F3may be thereby ſo perfe&ly acquainted 
Ivith the nature of the Table, rhat he 
reoff nay afterwards be able to reſolve not 
In-{Þnly the Propoſitions above-mentioned 
re 2}, Þur all others, which may be performed 
dy Arithmetich either Vulgar or Artifi- 
ial; And (perhaps upon further fcru- 
Finy) ſme others alſo, which cannot 
SF þc reſolved without Symbolicall Arith- 
werrch, uſually called Algebra : All 
-F Whick I will hereafter eudeavour alſo 
-© explain, (as vacancie fro other more 
is 1a\ yertinent affairs will permit) rogerher 
w13% with the Fabrick and Uſe of a Trigon0- 
tw0,| Metricall Table of Proportion for the 
thre! ſolurion of Plain and Sphericall 
2 d1-Friangles, if I ſhall finde the paines 
catt#Fercin already taken may obrain grate= 

2 E 2 full 
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full reception; This Traftate being 
* (indecd) onely intended as an Eſchan- 
zillon, or glimpſe of that which may 
be perforined upon this and the other 
aboye-ſaid Table applicable ro Trge- F” 
nometry, Preftatpauca avide difcere, 
lauam multa eumtedio devorare,Eralm, 
i# Coll,rel, | 


